The alternative NADH dehydrogenase is present in mitochondria of some animal taxa.
The distribution of the alternative NADH dehydrogenase (NDH-2) in the living world was explored. The enzyme, although present in representatives of all living kingdoms, does not have a universal distribution. With the exception of ε-proteobacteria, the enzyme was found in all eubacterial groups. In contrast with the known presence of the NDH-2 in Archaea, the alternative oxidase (AOX) is absent in this group. With regard to the Eukarya domain, the NDH-2 was found in representatives of Protista, Fungi, Plantae, and Animalia. In the latter, however, the presence of the enzyme was restricted to some primitive Metazoa (Placozoa and Cnidaria), and two members of the Deuterostomate lineage of the Bilateria (Echinodermata and Urochordata). No evidence for the presence of the NDH-2 was found in any representative of the Protostomate branch of the Bilateria, contrasting with the existence of the AOX in this same group. It is worth mentioning that those animal species containing the NDH-2 also have an AOX. The actual distribution of the NDH-2 in the various living kingdoms is discussed within the framework of the endosymbiotic theory; in addition, a hypothesis is proposed to explain the disappearance of the alternative NDH-2 and AOX from the majority of the animals.